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~= 16%. Thus,  we cons idered  as s ignif icant ,  a response  
g iv ing  more  t h a n  a 16% increase  in migra t ion .  

Results and discussion. As dep ic ted  by  F i g u r e  1, TP8  
induces  d u r i n g  i t s  g r o w t h  in  Swiss t~ mice, t h e  t h y m i c  
a l t e r a t i on  as well  as t he  s p l enom ega l y  a l r eady  r epo r t ed  
b y  o thers  for va r ious  t r a n s p l a n t e d  syngene ic  t u m o r s  ~-a, ~. 

F igure  2 shows t h e  r e s u l t s o f  a t yp i ca l  e x p e r i m e n t  
where  we h a v e  c o m p a r e d  t he  m i g r a t i o n  of t h y m o c y t e s  
f rom n o r m a l  mice  in t he  p r e s e n c e  of s e rum f rom mice  
bea r ing  th i s  t u m o r  b) to  t h e  m i g r a t i o n  of t h e  same  
t h y m o c y t e s  in  t h e  p resence  of s e r u m  f rom h e a l t h y  con t ro l  
mice a). The  m e a n  m i g r a t i o n  area  ( •  S.E.) for  10 
cap i l l a ry  t ubes  was found  to be  972 4 - 2 5  ( a r b i t r a r y  
uni ts)  in  b) a n d  540 Jc 12 in a), wh ich  cor responds  to  
a 80% increase  of t he  t h y m o c y t e  m i g r a t i o n  in t h e  s e rum 
f rom t h e  cancerous  mouse  as c o m p a r e d  to t he  m i g r a t i o n  
in n o r m a l  serum.  

As r ep re sen t ed  b y  F igu re  3, t h i s  t h y m o c y t e - m i g r a t i o n -  
increas ing  effect  of t he  s e rum f rom mice  bea r i ng  TP8  
depends  on  t he  we igh t  of t he  t umor .  T he  pe rcen t  m i g r a t i o n  
increase  reaches  t he  t h r e sho ld  of 16% w h e n  t h e  t u m o r  
weighs 1 g, and  t h e n  rises progress ive ly  to a m a x i m a l  
m e a n  va lue  of 55% w h e n  t he  t u m o r  weighs  4 g. Subse-  
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Figure 3. Percent increase of the migration of normai Swiss B thymo- 
cytes in 1/10 diluted serum from TPS-bearing Swiss B mice as a func- 
tion of tumor-weight. Each point represents the mean ( •  S.E.) for 
the number of experiments indicated in parentheses. Every experi- 
ment included at least 6 capillary tubes in the serum under test and 
6 capillary tubes in control normal serum. The dotted line gives the 
upper limit (2.6 S.D.) of the range for 40 capillary tubes maintained 
in normal serum. 

quen t ly ,  t he  effect  seems to fal l  s l ight ly .  W e  o b t a i n e d  
s imi la r  resul t s  us ing  a n o t h e r  m e t h y l c h o l a n t h r e n e - i n d u c e d  
tumor .  

Th i s  ac t ion  of t he  se rum f rom t u m o r - b e a r i n g  mice  on 
t he  m i g r a t i o n  of t h y m o c y t e s  m i g h t  be  i n t e r p r e t e d  in 
2 oppos i te  ways :  e i t he r  as a t r ue  s t i m u l a t i o n  or as t he  
suppress ion  of a n  inh ib i t ion .  The re  could exis t  e i the r  a 
t h y m o c y t e - s t i m u l a t o r y  s u b s t a n c e  in t h e  s e rum f rom 
t u m o r - b e a r i n g  mice,  or t he  reverse,  a n  i n h i b i t o r y  one in 
t he  n o r m a l  se rum w h i c h  would  d i s a p p e a r  w h e n  t he  t u m o r  
is f lour ishing.  W e  h a v e  ev idence  in f a v o u r  of th i s  second 
hypothes i s .  W e  found  t h a t  n o r m a l  mouse  s e rum con t a in s  
some fac to r  i n h i b i t i n g  t he  in v i t ro  m i g r a t i o n  of syngene ic  
or al logeneic t h y m o c y t e s .  Th i s  f ac to r  is s t ab l e  for a t  leas t  
i m o n t h  a t  - -20~ a n d  can  be  r ead i ly  de s t royed  b y  
h e a t i n g  to 56~ for 30 min  s. I t s  a m o u n t  in  t he  s e rum 
could  s u b s t a n t i a l l y  decrease  w h e n  t h e  t u m o r  has  r e ached  
a cr i t ica l  size, b u t  t h i s  r e m a i n s  to  be  es tab l i shed .  

A l t h o u g h  t he  phys io logica l  m e a n i n g  of these  changes  
in t he  p roper t i e s  of t he  se rum is st i l l  obscure,  t he  com- 
pa r i son  of F igure  3 w i t h  F igure  1 reveals  a s t r i k ing  
para l l e l i sm be tween  t he  evo lu t ion  of t he  ac t ion  of t h e  
se rum on t he  in v i t ro  m i g r a t i o n  of t h y m o c y t e s  a n d  t he  
b e h a v i o r  of t h e  t h y m u s .  The  t h y m u s  beg ins  to  i n v o l u t e  
w h e n  t he  increase  of in  v i t ro  m i g r a t i o n  beg ins  to  r ise 
s igni f icant ly .  Moreover,  t he  onse t  of th i s  p h e n o m e n o n  
seems to  coincide w i t h  t he  peak  of sp lenomegaly .  I t  would  
p r o b a b l y  be  a s imple  v iew to consider  t he  cap i l l a ry  t u b e  
s y s t e m  as a n  exac t  model  of w h a t  occurs  in  t h e  organism.  
Never the less ,  t h i s  increased  m o t i l i t y  of t h y m o c y t e s  in  t he  
sera  f rom our  t u m o r - b e a r i n g  mice  m i g h t  be  of i m p o r t a n c e  
in t h e  m e c h a n i s m  of progress ive  i n v o l u t i o n  of t h e  t h y m u s  
du r ing  t u m o r  d e v e l o p m e n t  9,10 

Rdsumd. La  m i g r a t i o n  in v i t ro ,  hors  de t u b e s  capil laires,  
des t h y m o c y t e s  de souris es t  p lus  i m p o r t a n t e  en  pr6sence 
du  s6rum de souris  p o r t e u s e s  d ' u n e  t u m e u r  syng6n ique  
t r a n s p l a n t 6 e  ch imio - indu i t e  q u ' e n  p%sence  de s6rum nor-  
mal .  Ce ph6nom&ne,  qu i  es t  fonc t ion  du  po ids  de  la tu -  
meur ,  p o u r r a i t  6tre en r a p p o r t  avec  l ' i n v o l u t i o n  t h y m i q u e  
a c c o m p a g n a n t  la croissance tumora le .  
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Sti lboestrol-Induced Depression of the Antibody Response 

I n v o l u t i o n  of t he  t h y m u s  is a well  e s t ab l i shed  conse- 
quence  of a d m i n i s t r a t i o n  of n a t u r a l  or s y n t h e t i c  oestro-  
genie c o m p o u n d s  to  e x p e r i m e n t a l  an i m a l s  1. Such  t r ea t -  
m e n t  is also k n o w n  to induce  a w a s t i n g  s y n d r o m e  in 
n e o n a t a l  an ima l s  2, s imi la r  to  t he  p o s t - t h y m e c t o m y  
wasting a, which appears to be partly due to increased 
susceptibility to infection of such animals ~. Although 
administration of oestrogens has been reported to induce 
l y m p h o p o e n i a  in  adu l t  an ima l s  5, t h e i r  effects, on pert-  

phe ra l  l y m p h o i d  t issues are r a t h e r  va r i ab l e  t, 6, ~. R e p o r t s  
conce rn ing  effects of oes t rogens  on i m m u n i t y  h a v e  also 
b e e n  s o m e w h a t  con t r ad i c to ry .  Res i s t ance  to  in fec t ion  in 
adu l t  an ima l s  is genera l ly  increased  s, b u t  a n t i b o d y  re- 
sponses  h a v e  been  found  to be  unaf fec ted  9, increased  10 
or decreased  lz. 

I l l  t h e  p r e sen t  work  we r e p o r t  resul t s  o b t a i n e d  on  t h e  
h u m o r a l  a n t i b o d y  response  to sheep e r y t h r o c y t e s  in  mice  
and  r a t s  p r e t r e a t e d  w i t h  s t i lboes t ro l  (d ie thyls t i lboes t ro l ) .  



15.11. 1972 Specialia 

Table I. Effect of stilboestrol on the antibody response in rats to high and Iow doses of SRBC 
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Treatment  Parameters of the haemolysin response 

Dose Log10 peak Total log10 Rate of accumulation 
of SRBC titre titre~ First and Average to 

most  rapid peak titre 

Parameters of the haemagglutinin response 

Log 2 peak 
titre 

Total log 2 titre ~ 
Whole antibody 2-M2 resistant 

antibody 

No. 
of rats 

10 ~ None 2.92 4- 0.06 1.93 2- 0.18 1.81 -t- 0.12 1.81 4- 0.12 5.60 4- 0.25 3.43 ~_ 0.33 Undetectable 5 

107 Stilboestrol 2.06 4- 0.25 b 1.35 4- 0.15 b 1.60 4- 0.31 1.13 4- 0.16 b 3.16 4- 0.60 b 1.20 _L 0.24" Undeteetable 5 

109 None 3.28 4- 0.16 2.19 =L 0.18 3.27 4- 0.32 2.23 4- 0.38 5.66 4- 0.33 3.944- 0.33 1.80 4- 0.31 6 

10 ~ Stilboestrol 3.46 4- 0.14 2.37 ~ 0.19 3.22 i 0.05 1.99 2= 0.08 5.00 4- 0.37 3.83 4- 0.29 1.67 ~ 0.25 6 

All values are means 4- s.e. ~Average of the sum of titres on days 2, 4, 6, 9, 11 and 13 of the response, b Significantly less than untreated 
controls (P  < 0.025 to P < 0.001 in the 2-sided test). 

T h e  r e s u l t  i n d i c a t e  t h a t  b o t h  t h e  d o s e  of a n t i g e n  a n d  t h e  
r o u t e  of  i m m u n i z a t i o n  d e t e r m i n e  w h e t h e r  t h e  a n t i b o d y  
r e s p o n s e  wi l l  be  d e p r e s s e d  a f t e r  a d m i n i s t r a t i o n  of  s t i l -  
b o e s t r o l ,  f i n d i n g s  w h i c h  m i g h t  e x p l a i n  s o m e  of  t h e  
i n c o n s i s t e n c i e s  m e n t i o n e d  a b o v e .  

Methods.  O u t b r e d  A S I  f e m a l e  mi ce ,  a v e r a g e  w e i g h t  
a p p r o x i m a t e l y  30 g, a n d  o u t b r e d  f e m a l e  a l b i n o  r a t s ,  
a v e r a g e  w e i g h t  a p p r o x i m a t e l y  200 g, w e r e  u s e d .  St i l -  
b o e s t r o l  d i s s o l v e d  in  a r a c h i s  oil  w a s  a d m i n i s t e r e d  s u b c u -  
t a n e o u s l y  as  a s i n g l e  i n j e c t i o n .  Mice  r e c e i v e d  1 m g  in  
0.2 ml ,  a n d  r a t s  10 m g  in  0.5 m l .  S h e e p  r e d  b l o o d  cel ls  
( S R B C )  i n  A l s e v e r ' s  s o l u t i o n  w e r e  w a s h e d  a n d  s u s p e n d e d  
in  0 . 9 %  s a l i n e  a n d  a k n o w n  n u m b e r  w a s  i n j e c t e d  i .p.  o r  
i .v.  (v ia  a t a i l  v e i n )  i n t o  m i c e  in  a v o l u m e  of  0.5 m l  a n d  
i n t r a v e n o u s l y  (v ia  a t a i l  v e i n )  in  1.0 m l  i n t o  r a t s .  A n i m a l s  
p r e t r e a t e d  w i t h  s t i l b o e s t r o l  w e r e  i m m u n i z e d  3 d a y s  l a t e r .  

A l l  a n i m a l s  w e r e  b l e d  u n d e r  e t h e r  a n a e s t h e s i a ,  m i c e  
f r o m  t h e  o r b i t a l  v e n o u s  p l e x u s  a n d  r a t s  b y  c a r d i a c  p u n -  
t u r e ,  a n d  s e r a  w e r e  i n a c t i v a t e d  b y  h e a t i n g  a n d  s t o r e d  a t  
- - 8 0 ~  u n t i l  t i t r a t i o n .  Al l  t i t r a t i o n s  w e r e  m a d e  o n  i nd i -  
v i d u a l  s e ra .  H a e m o l y t i c  a n t i b o d y  w a s  t i t r a t e d  u s i n g  t h e  
5 0 %  e n d - p o i n t  m e t h o d ~ 2 .  H a e m a g g l u t i n i n  t i t r a t i o n s  w e r e  
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Fig. 1. Mean initial haemolysin responses in control rats ( 0 - - 0 )  and 
rats pretreated with stilboestrol (0 - -0 )  immunized intravenously 
with 10 ~ or 109 SRBC. 

p e r f o r m e d  in  t h e  p r e s e n c e  or  a b s e n c e  of  2 - m e r c a p t o e t h a -  
no l  (2-ME) la. S t a t i s t i c a l  a n a l y s i s  of  t h e  r e s u l t s  a f t e r  
l o g a r i t h m i c  t r a n s f o r m a t i o n  w a s  c a r r i e d  o u t  u s i n g  S t u d e n t /  
W e l c h ' s  t - t e s t  14. 

Results.  A n t i b o d y  r e s p o n s e  in  r a t s .  T h e  t i m e  c o u r s e  of 
t h e  h a e m o l y s i n  r e s p o n s e  t o  107 a n d  109 S R B C  is s h o w n  
in  F i g u r e  1. P r e t r e a t m e n t  w i t h  s t i l b o e s t r o l  m a r k e d l y  
d e p r e s s e d  t h e  r e s p o n s e  t o  t h e  l ower  dose  of a n t i g e n ,  b u t  
w a s  w i t h o u t  e f f ec t  in  r a t s  i m m u n i z e d  w i t h  t h e  l a r g e r  dose .  
R e s u l t s  o n  t h e  e f f ec t  of  s t i l b o e s t r o l  t r e a t m e n t  o n  t h e  
v a r i o u s  p a r a m e t e r s  12 of  t h e  h a e m o l y s i n  a n d  h a e m a g g l u -  
t i n i n  a n t i b o d y  r e s p o n s e s  c a l c u l a t e d  for  i n d i v i d u a l  a n i m a l s  
a r e  g i v e n  in  T a b l e  I.  T h e  a m o u n t  o f  h a e m o l y t i c  a n d  
h a e m a g g l u t i n a t i n g  a n t i b o d y  p r o d u c e d ,  as  m e a s u r e d  b y  
t h e  p e a k  t i t r e  a n d  t h e  t o t a l  t i t r e  (i.e. t h e  a v e r a g e  of  t h e  
s u m  of  t i t r e s  o v e r  t h e  p e r i o d  of  t i m e  u n d e r  e x p e r i m e n t ) ,  
w a s  r e d u c e d  in  r a t s  i m m u n i z e d  w i t h  107 S R B C .  T h e  
a v e r a g e  r a t e  of  h a e m o l y t i c  a n t i b o d y  a c c u m u l a t i o n  w a s  
a l so  r e d u c e d  in  t h e s e  a n i m a l s ,  a l t h o u g h  t h e  i n i t i a l  r a t e  of  
a c c u m u l a t i o n  as  we l l  a s  t h e  l e n g t h  of  t h e  l a t e n t  p e r i o d  
a n d  t h e  l e n g t h  of  t h e  r i se  t o  p e a k  p e r i o d  (no t  s h o w n  in  t h e  
T a b l e )  w e r e  n o t  a f f e c t e d .  N o n e  of  t h e  p a r a m e t e r s  of  t h e  
2 a n t i b o d y  r e s p o n s e s  w e r e  a l t e r e d  in  r a t s  p r e t r e a t e d  w i t h  
s t i l b o e s t r o l  a n d  i m m u n i z e d  w i t h  t h e  l a r g e r  dose  of  109 
S R B C .  

A n t i b o d y  r e s p o n s e  in  m ice .  T h e  d e p r e s s i v e  e f f ec t  of  
s t i l b o e s t r o l  o n  t h e  a n t i b o d y  r e s p o n s e  w a s  a l so  d e m o n -  
s t r a b l e  in  m i c e  i m m u n i z e d  w i t h  107 a n d  10 s S R B C .  I n  
a d d i t i o n  to  t h e  dose  of  a n t i g e r t  u s e d ,  s t i l b o e s t r o l - i n d u c e d  

1 W. L. MONEY, J. FAGER and R. W. RAWSON, Cancer Res. 72, 
206 (1952). 
R. W. REILLY, J.  S. THOMPSON, R. I~. BIELSKI and C. D. SEVER- 
SON, J. Immun.  98, 321 (1967). 

3 j .  IF. A. P. MILLER, ]3'roe. R. Soe. B 156, 415 (1962). 
4 G. G. HATCH and N. D. REED, J. Baet. 99, 902 (1969). 
5 L. 2. Fox,  J. pharm. Sci. 50, 436 (1961). 
6 p. 2BBESEN, J. exp. Med. 727, 387 (1968). 
7 j .  s .  THOMPSON, R. W. REILLY, M. CRAWFORD and H. P. RUSSE, 

Radiat. Res. 26, 567 (1965). 
s T. NlCOL, J. CORDINGLEY, L. CHARLES, P. MCI(ELVIE and D. 

BILBEY, Colloques Internationaux du C.N.R.S. (Paris) 175, 165 
(1963). 

9 j .  S. THOMPSON, M. J~. CRA'vVFORD, R. W. REILLY and C. D. 
SEVERSON, J. Immun.  98, 331 (1967). 

10 A. W. J. BROOME and G. 2.  LAMMING, J. Endocr. 78, 229 (1959). 
11 p. TOIVANErr Annls. Med. exp. Biol. Fenn. 45, 152 (1967). 
12 M. M. SIMId, V. S. SLJIVId, M. Z. PETROVIC and D. M. CIRKOVld, 

Bull. Boris Kidri~ Inst. Nuel. Sci. (Belgrade) 76 (Suppl. 1) (1965). 
18 G. HARRIS and V. SLJIVlC, Immunology 23, 147 (1972). 
la W. G. COeHRAN and G. M. Cox, Experimental Design (Wiley, 

New York 1957). 
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Table II. Effect of stilboestrol, antigen dose, and route of immunization on the antibody response to SRBC in mice ~ 

Treatment 

Dose of SRBC Route Stilboestrolb 

Total log10 haemolysin titre Total log 2 haemaggiutinin titre 

Whole antibody 2-ME resistant antibody 

107 i.v. - -  1.38 :l_ 0.14 3.04 _L 0.18 1.68 :[: 0.15 

107 i.v. + 0.82 i 0.18~ 2.00 :]- 0.24~ 1.50 :]- 0.19 

10 s i.v. - -  1.86 :t: 0.17 4.23 • 0.28 3.29 :]: 0.42 

l0 s i.v. -Y 1.44 -b 0.17 3.78 • 0.30 2.41 ~: 0.27 

l0 s i.p. - -  2.01 ~_ 0.18 3.58 ~= 0.35 3.44 :t= 0.23 

10 s i.p. + 0.90 :[: 0.15o 2.34 -F 0.24~ 2.34 -4- 0.25~ 

sAlt values are means :]: s.c. of individual titres on days 3, 5, 7, 10, 12 and 14 os the response for groups of 5 AS1 female mice. b Stilboestrol 
(1 rag) was given 3 days before antigen, o Significantly less than untreated controls (P < 0.02). 

depress ion appeared  to  depend  on the  route  of immuni -  
zation.  The a m o u n t  of an t i body  produced  in response to  
the  lower dose of an t igen  given i.v. was reduced in t e rms  
of b o t h  haemolys ins  and haemagglut in ins ,  bu t  the  respon-  
se to the  larger dose of an t igen  given by  the  same route  
was no t  affected af ter  t r e a t m e n t  w i t h  s t i lboest rol  (Ta- 
ble II).  On the  o ther  h a n d  s t i lboes t ro l - t rea ted  mice im- 
munized  wi th  108 SRBC i.p. p roduced  s ignif icant ly  less 
an t ibody ,  as de tec ted  by  the  2 methods ,  including the  
2-ME res i s t an t  an t i body  which  is considered to  be IgG. 
Rep re sen t a t i ve  average an t i body  response  curves shown 

r . . . . . .  -'k %, 
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Fig. 2. Mean initial haemolysin and haemagglutinin responses in 
control mice (0--(3) and mice pretreated with stilboestrol (1~-t) 
immunized intraperitoneaUy or intravenously with 10 s SRBC. 

in Figure  2 i l lus t ra te  t h a t  admin i s t r a t i on  of s t i lboestrol  
can, under  appropr i a t e  c i rcumstances ,  result  in a ma rk ed  
depress ion of the  response  to SRBC. 

Discussion.  A survey  of t he  repor t s  avai lable  (cf. ts, and  
above) indicates,  in add i t ion  to the  var iab i l i ty  of observed 
effects  of oestrogens on the  an t i b o d y  responses,  t h a t  in 
t he  great  ma j o r i t y  of cases mul t ip le  in jec t ions  of ho rmones  
were used and t h a t  t he  s tudies  were l imi ted  to  a single 
dose of an t igen  and rou te  of immuniza t ion .  The p re sen t  
resul ts  show t h a t  these  2 la t t e r  factors  can be of impor t -  
ance in de te rmin ing  the  effects  of oest rogens on the  
an t i b o d y  response  to  a given ant igen.  The impor t ance  of 
t he  dose of an t igen  used to  induce  an a n t i b o d y  response  
was clearly shown in bo ths  ra t s  and  mice. In  b o t h  species 
t he  an t i b o d y  response  to  a low dose of an t igen  could be 
readi ly  depressed by  p r e t r e a t m e n t  w i th  a single dose of 
st i lboestrol .  No depress ion was,  however ,  demons t r ab l e  
af ter  a h igh dose of ant igen,  which  m a y  account  for some 
of t he  previous  failures to  show immunodepres s ive  prop-  
ert ies  of oestrogens.  The p re sen t  resul ts  also indica te  t h a t  
the  a n t i b o d y  response  is more  easily depressed  by  stil- 
boestrol  when  the  an t igen  is admin i s t e red  in t raper i tonea l ly  
t h a n  when  the  same dose of an t igen  is given i.v. The 
signif icance of th is  is no t  qui te  clear, a l though  i t  m a y  be 
re la ted  to t he  reduced  a m o u n t  of a par t icu la re  an t igen  
such as SRBC reaching  the  since of a n t i b o d y  fo rma t ion  as 
a resul t  of be ing t r a p p e d  in the  per i tonea l  cav i ty  (unpub- 
l ished observat ions) .  

The mechan i sm of the  immunodepre s s ive  effect  of 
s t i lboest rol  is no t  clear a t  p resen t  and  several  possibi l i t ies  
could be considered.  In  view of the  fact  t h a t  SRBC is a 
so-called t h y m u s - d e p e n d e n t  an t igen  1~ and  t h a t  oest rogens 
cause mark ed  t h y m i c  involu t ion  i t  could be specula ted  
t h a t  th is  is a possible  m e c h a n i s m  for t he  observed stil- 
boes t ro l  effect.  

I t  has  been  repor ted  t h a t  oest rogens p r ev en t  t he  
prol i fera t ion  and  m a t u r a t i o n  of ceils of the  granulocyt ic  
and l ymphocy t i c  series in the  bone  mar ro w  and  tha t ,  
under  condi t ion  of recovery  f rom ir radia t ion,  t h e y  also 
impai r  the  res tora t ion  of the  immunologica l  capac i ty  7. I t  is 
therefore  possible  t h a t  in no rma l  animals  in ter ference  of 
oest rogens wi th  cells of bone mar row origin migh t  be 
responsib le  for t he  immunodepre s s ive  effect  found  in the  
p resen t  s tudy .  

The last  poss ib i l i ty  concerns  t he  well  es tabl ished effects  
on the  phagocy t i c  ac t iv i ty  of t he  re t iculoendothel ia l  
sys t em of m a n y  oestrogenic  compounds ,  a m o n g  which  

15 A. KAPPAS and R. H. PALMER, Pharmac. Rev. 15, 123 (1963). 
is j .  H. g. PLAYFAIR, Clin. exp. Immunol. 8, 839 (1971). 
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s t i lboestrol  is one of the  m o s t  p o t e n t  8. Through  such an 
effect  s t i lboestrol  m a y  a l ter  t he  d i s t r ibu t ion  and /o r  
process ing of the  ant igen resul t ing  in a reduced a n t i b o d y  
response.  This  would be in con t ras t  to the  a d j u v a n t  ef fect  
found for a n u m b e r  of o the r  subs tances  which  equal ly  
cause a marked  increase in the  phagocy t i c  ac t iv i ty  of the  
re t iculoendothel ia l  sys t em ~7, ~s. If the  depress ive  effect  of 
s t i lboest rol  was due  to  an t igen  red i s t r ibu t ion  i t  is consis- 
t e n t  wi th  th is  exp lana t ion  t h a t  its effect  should be over- 
r idden  by  a larger,  p r e s u m a b l y  sa tura t ing ,  dose of ant i -  
gen. This and o the r  possibi l i t ies  for the  mechan i sm of 
act ion of oest rogens on the  a n t i b o d y  response  are being 
cur ren t ly  inves t iga ted .  

Rdsumd. On a 6tudi6 l 'effet  du s t i lboestrol  sur la forma-  
t ion d ' an t i co rps  cont re  de h6mat ies  de m o u t o n  chez les 
ra t s  et  les souris. Un  t r a i t e m e n t  pr61iminaire au stil- 

boestrol  affaibl issai t  chez les ra t s  et  les souris la r6ponse 
expr im6e en t e rmes  d ' an t i co rps  h6moiy t iques  et  agglu- 
t inan t s .  On a mont r6  que cet  effet  d @ e n d a i t  de la dose e t  
de  la vole d ' a d m i n i s t r a t i o n  de l 'antig~ne.  On discute  
b r igvemen t  les m6canismes  suscept ibles  d ' exp l iquer  ce t te  
d iminut ion .  
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Immunological  Evidence for the Homogeneity 
Gonadotropic Activity 

The isolation, f rom ovine pi tui tar ies ,  of a homogeneous  
g lycoprote in  exhib i t ing  b o t h  F S H  ~ and  L H  act ivi t ies  was 
repor ted  in a br ief  commun ica t i on  f rom this  l abora to ry  e. 
This pro te in  (P1-2) was monodisperse  when  examined  by  
such phys ico-chemicaI  t echn iques  as u l t ra-cent r i fugal  
analysis,  disc e lect rophores is  and gel electro-focusing.  
We  wish t a  r epor t  br ief ly  immunologica l  ev idence  ~n 
suppor t  of t h e  h o m o g e n e i t y  of th is  prote in .  

J The abbreviations used are: FSH, follicle stimulating hormone; 
LH, luteinizing hormone, :[-tCG, human ehorionic gonadotropin; 
PMS, pregnant mare serum gonadotropim 

2 G. SREE~ATm, S. DU~AISWAM: and N. K. UB~OI, Indian. J. exp. 
Biol. 9, 314 (1971). 

3 N. R. MOUDUAL and C. H. LI, Arch. t3iochem. Biophys. 95, 93 
(196~). 

4 The number of eompoueuts present in the crude extract and P1-2, 
as well as in another fraction (P1-1) obtained from the extract, as 
revealed by disc eleetrophoresis are illustrated in Figure 1. 
J. CLAUSEN, [mmunochemical Techniques/or the Iden~.i/ication and 
Estimation o] Macromotecules (North-HolIand Publishing Compauy, 
Amsterdam, London 1969), p. 519. 

of an Ovine Pituitary Glycoprotein with Dual 

I m m u n i z a t i o n  of rabb i t s  was carried out  according to  
t he  procedure  of MOUI)GAL and LI 3, using the  crude  
Koen ig -King  ex t r ac t  2 as the  an t igen  4. Fol lowing periodic 
b leeding and  tes t ing  for an t i b o d y  t i t re ,  the  an t i s e rum 
was tes ted  agains t  crude ext rac t ,  P1-1 ,  as well as P1-2 ,  
using the  agar gel diffusion me t h o d  of OUCHT~ZONY and  
also micro- immuno-elect rophores is~.  Irl addi t ion,  t he  
an t i s e rum was tes ted  agains t  HCG, PMS,  ovine F S H  and  
ovine LH.  

The an t i se rum raised agains t  the  crude ex t r ac t  gave 
prec ip i t in  react ions  w i th  the  crude ext rac t ,  P1-1 ,  P 1 - 2  
and  ovine F S H ,  respect ively ,  b u t  no t  w i th  HCG or PMS,  
when tes ted  by  the  agar gel diffusion m e t h o d  (Figure 2). At  
least  2 prec ip i t in  lines were p resen t  in the  react ions  wi th  
the  crude ext rac t ,  as well as wi th  P I - 1  and  ovine F S H .  

Fig. 1. Acrylamide gel electropherograms of (left to right): crude 
Koenig-King extract, PI-1 and P1-2, respectively, stained with Ami- 
do Black. Length of gels 5.5 cm; pH (Tris buffer) 8.6; migration to- 
wards bottom (anode). 

Fig. 2. Ouchterlony diffusion pattern : Antiserum to crude extract in 
the centre well. Antigens (moving clockwise from the peripheral well 
at top) : Crude extract Pl-1, P1-2, ovine FSH (NItI-FSH-S7), HCG 
and PMS. With ovine FSH, a faint second line was obtained. Note the 
single line with P1-2. 


